Kinetics of carbamylcholine binding to membrane-bound acetylcholine receptor monitored by fluorescence changes of a covalently bound probe.
The fluorescent probe 5-(iodoacetamido)salicylic acid has been used to alkylate acetylcholine receptor enriched membrane fragments from Torpedo californica following their reduction with low concentrations of dithiothreitol. This modification did not affect the equilibrium binding of carbamylcholine to the receptor. The fluorescence of bound 5-(iodoacetamido)salicyclic acid was enhanced when the labeled membrane fragments were mixed with carbamylcholine. This increase in fluorescence was abolished by preincubation of the membrane fragments with excess alpha-bungarotoxin and was therefore specific for the acetylcholine receptor. Estimates of dissociation constants obtained from centrifugation experiments with radioactive ligand and from fluorescence titration data were in good agreement, showing that the observed fluorescence enhancement was an accurate reflection of receptor-carbamylcholine complex formation. The kinetics of carbamylcholine binding to labeled membrane fragments have been investigated over a wide range of ligand concentrations by using stopped-flow fluorescence techniques. The kinetic signal was complicated, and four distinct exponential phases were observed. A kinetic mechanism has been proposed to account for this behavior.